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Cervical myelopathy is caused by degenerative processes of the spine including intervertebral disc herniation and posterior spur
usually developing at C3/4 to C5/6. C7/T1 single level myelopathy is very rare because of the anatomical characteristics. Facet joint
arthrosis can be a cause of cervical myelopathy but only a few cases have been reported. The authors report an extremely rare case
of C7/T1 myelopathy caused by facet joint arthrosis. A 58-year-old male presented with hand and gait clumsiness. The radiological
examinations revealed severe C7/T1 facet joint arthrosis with bony spur extending into the spinal canal, which compressed the
spinal cord laterally. The T1 spinous process indicated nonunion of a “clay-shoveler’s” fracture, which suggested that his cervico-
thoracic spine had been frequently moved, and thus severe arthrosis had occurred in the facet joints. A right hemilaminectomy of
C7 and C7/T1 facetectomy with single level spinal fusion led to complete neurological improvement.
Copyright © 2009 Toshimi Aizawa et al. This is an open access article distributed under the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly
cited.
1.Introduction
Cervical myelopathy results from compression of the spinal
cord and can cause motor and sensory dysfunction of the
u p p e ra n dl o w e re x t r e m i t i e sa sw e l la sb l a d d e rd y s f u n c t i o n
[1]. In 1988, the Department of Orthopaedic Surgery,
Tohoku University School of Medicine, and its aﬃliated
hospitals started a registration system of all spine surgeries in
Miyagi prefecture and its surrounding area, in the northeast-
ern Japan [1–6]. More than 38000 patients were registered
in the past 20 years, and about 20% of the patients were
operated because of cervical myelopahty caused by various
degenerative processes of the spine [6]. The pathogenesis
of these myelopathy patients was basically divided into 7
categories: developmental stenosis, dynamic stenosis, disc
herniation, segmental ossiﬁcation of the posterior longitu-
dinal ligament (OPLL), continuous OPLL, posterior spur
rising from the vertebral bodies and uncinate processes,
and calciﬁcation of the ligamentum ﬂavum (CLF) [1]. In
addition, there were rare patients with minor pathogeneses
such as anterolisthesis and degenerative scoliosis [7, 8].
The most common symptomatic disc level of cervical
myelopathy caused by degenerative processes of the spine
is C5/6 and C4/5, followed by C3/4 [1, 9]. Occasionally, we
can see patients whose spinal cord at C7/T1 is compressed
by OPLL spread over from cervical and thoracic spines.
However, single level C7/T1 myelopathy is rare. Only a
few reports have described this myelopathy as caused by
the ossiﬁcation of the ligamentum ﬂavum (OLF) and
degenerative anterolisthesis [2, 10–12].
Facet joint arthrosis or arthrotic hypertrophy of the
facet joints can also be a cause of cervical myelopathy [13];
however, it is rare. Epstein et al. [14] reported 5 cases
at C3/4 and C4/5, and Benitah et al. [15] also reported
one case at C1/2. To our knowledge, there have been no
reports of myelopathy led by facet joint arthrosis in the
cervico-thoracic spine. Here, we report the ﬁrst case of
this myelopathy at C7/T1, which was successfully treated by
surgical decompression.
The patient was informed that his data would be submit-
ted for publication and gave consent.
2.CaseReport
A 58-year-old male carpenter ﬁrst noticed pain in the ulnar
side of both arms in October, 2006. He had no history of2 Case Reports in Medicine
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Figure 1: A sagittal reconstructed computed tomogram (CT).
Nonunion of the T1 spinous process fracture (arrowheads) and
slight anterolisthesis of C7/T1 are detected.
trauma in the cervical and upper thoracic regions. Since
February 2007, he felt clumsiness in both hands, and his gait
was disturbed so that came to our clinic in May 30.
2.1. Neurological Examination. His gait was slightly spastic,
and he had pollakiuria. Neurological examination revealed
muscle weakness grade G in the bilateral wrist ﬂexors, ﬁnger
extensors, and iliopsoas muscles and grade F in the bilateral
ﬁnger abductors. The triceps tendon reﬂex was decreased
while the knee and ankle jerks were accelerated bilaterally.
Sensory disturbance was detected on the ulnar side of both
arms, on the C8 dermatome, and on and below the L1
dermatomes. We diagnosed cervical myelopathy at the C6/7
spinal level or perhaps at the C7/T1 level although the latter
would be very rare. The Japanese Orthopaedic Association
(JOA) score for cervical myelopathy was 8 of 17 [16].
2.2. Radiological Findings. Plain lateral radiographs showed
nospinalcanalstenosisinthecervicalspine.Asagittalrecon-
structed computed tomogram (CT) indicated nonunion of
the T1 spinous process fracture and slight anterolisthesis of
C7 (Figure 1). In the sagittal planes of magnetic resonance
imaging (MRI), the spinal cord at C7/T1 showed swelling
with a slightly higher signal intensity region on the T2-
weighted images in the median slice, although no compres-
sive factors were detected. On the other hand, the cord at
this level was compressed from posterior in the paramedian
slices. The axial planes of MRI demonstrated triangular
deformity of the spinal cord and surface irregularity of
the facet joints (Figure 2). A postero-anterior myelogram
showed complete block of the contrast medium at C7/T1
(Figure 3). Computed tomographic myelography clearly
indicated a spinal cord deformity in an antero-posterior
direction and severe arthrosis with bony spur formation
from the bilateral C7/T1 facet joints growing into the spinal
canal, which was right side dominant (Figure 4). The facet
joints in the other spinal levels did not show as severe
arthrotic changes as seen in C7/T1.
2.3. Operation. From the neurological and radiological ﬁnd-
ings,wediagnosedthatthepatienthadacervicalmyelopathy
at C7/T1, which was mainly caused by facet joint arthrosis.
On August 7, his spinal cord was decompressed through a
hemilaminectomy of C7 and C7/T1 facetectomy in the right
side. Then, interlaminar wiring described by Rogers W.A.
and left facet joint fusion with iliac bone graft were added
for the spinal stability of C7/T1 [17].
2.4. Pathological Findings. The histological examination
revealed that the resected area consisted of cartilage, bone,
and synovium. No inﬂammation was detected. These ﬁnd-
ings were consistent with the interpretation that the speci-
men involved an arthropathized facet joint.
2.5. Postoperative Course. Four months after surgery, the
patient showed excellent neurological improvement with no
motor, sensory, and bladder dysfunctions. His JOA score
improved to 17 of 17 and was maintained at 1-year follow-
up. Facet fusion was completed 1 year postoperatively,
a n dn oi n s t a b i l i t yw a sd e t e c t e di nC 7 / T 1 ,a sc o n ﬁ r m e db y
dynamic ﬂexion-extension radiographs (Figure 5).
3. Discussion
C 7 / T 1h a ss e v e r a la n a t o m i c a lf e a t u r e st h a td i ﬀer from other
levels of the cervical spine. Except for C1/2, C7/T1 shows the
smallest range of motion in all directions: ﬂexion/extension
is 9◦, one side bending 4◦, and rotation 2◦, which leads
to minor spondylotic changes in the intervertebral disc
and facet joints at this spinal level [18]. C7/T1 has a low
frequency of the posterolisthesis, posterior spur formation,
and intervertebral disc herniation. Unlike the intervertebral
spaces in the other cervical levels, C7/T1 lacks Luschka
joints. Thus, the C7/T1 intervertebral disc is more likely to
herniate laterally, which might cause radiculopathy rather
than myelopathy [19, 20]. In addition, the spinal cord has
smaller area below the intumenscentia cervicalis at C4/5 to
C5/6 [21]. There have been no reports of the percentage of
theC7/T1myelopathycasesamongstallcervicalmyelopathy,
but it would be expected to be very rare.
As mentioned above, there is small range of motion at
C7/T1 and thus, minor spondylotic changes. In the present
case, however, the C7/T1 had severe arthrosis of the facet
joints and slight anterolisthesis. Additionally, the spinous
process of T1 showed signs of a fracture nonuninon. A
fracture in the spinous process of the cervicothoracic spine
is known as a “clay-shoveler’s” fracture [22]. This fracture
occurs by the actions of the trapezius, the rhomboideus
major and minor, and serratus posterior superior muscles
[22]. The patient was a carpenter, and those muscles
would have been frequently used in his daily works. The
cervicothoracic spine, from which these muscles originated,
was also used over and over again everyday, which might
have caused the severe spondylotic change in the C7/T1 facet
joints.
In cervical myelopathy, most of the compressive spinal
lesions locate in the anterior and/or posterior of the spinalCase Reports in Medicine 3
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(a) Median slice. The spinal cord
at C7 shows swelling with a region
of slightly higher signal intensity.
No obvious compressive lesion is
detected
C7
(b) Paramedian slice. The spinal cord is com-
pressed from the posterior by a low signal intensity
lesion (arrowheads)
Scan 6-1-7
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(c) Axial plane. The spinal cord shows triangular deformity,
andthefacetjointsindicatesurfaceirregularity(arrows)with
joint ﬂuid in the right joint (arrowhead)
Figure 2: MRI on T2-weighted image.
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Figure 3: Postero-anterior view of myelogram. The contrast
medium stops completely at C7/T1 disc level.
canal: the intervertebral disc herniation, OPLL and posterior
bony spur of the vertebral bodies in the anterior, and CLF
in the posterior. Canal size is also very important and
is represented by an antero-posterior diameter including
posterolisthesis of the vertebral body [1, 23]. Therefore, the
sagittal planes of MRI usually demonstrate the spinal cord
compression from anterior and/or posterior. However, in the
present case, the spinal cord was compressed only laterally.
The MRI of the sagittal plane was very characteristic.
The spinal cord swelling was detected at C7/T1, and no
evidence of compression of the spinal cord was depicted
in the median slice, which might lead to a misdiagnosis of
having an intramedullary tumor. Careful investigation of
the paramedian slices of the sagittal plane and axial planes
was necessary to make a correct diagnosis that the spinal
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Figure 4:ComputedtomographicmyelographyatC7/T1level.The
spinal cord is compressed from both sides and shows atrophy. The
right C7/T1 facet joint indicates severe arthrosis (arrow) with bony
spur extending into the spinal canal (arrowhead).
cord was compressed laterally. CT clearly indicated that the
compression was caused by facet joint arthrosis with bony
spurs growing transversely into the spinal canal.
Several surgical options were considered: laminectomy
and facetectomy on one side or on both sides, with or
without spinal fusion. Since the main compression was
due to facet joint arthrosis, at least half of the facet joint
should be resected based on the CT ﬁndings. However,
facetectomy is the most critical factor in determining the
risk of the postoprtative kyphosis [24]. To prevent this
possible future deformity, spinal fusion should be added.
If we decompressed by laminectomy and facetectomy on
both sides, we should add more than two levels of spinal
fusion using instrumentation. A less invasive surgery would
be better for the patient. Thus, spinal cord decompression4 Case Reports in Medicine
(a) A-P view
C7
(b) Lateral view
Figure 5: Radiographs one year postoperatively.
was performed only through the right side, which had more
severearthrosisandlargerbonyspur.Onlyonelevelofspinal
fusion was carried out using interlaminar wiring and bone
graft into the remained facet joint. This surgery resulted in
an excellent neurological improvement and also in complete
bony fusion at C7/T1 spinal level.
References
[1] S. Kokubun, T. Sato, Y. Ishii, and Y. Tanaka, “Cervical
myelopathy in the Japanese,” Clinical Orthopaedics & Related
Research, no. 323, pp. 129–138, 1996.
[2] T. Aizawa, T. Sato, Y. Tanaka, et al., “Thoracic myelopathy
in Japan: epidemiological retrospective study in Miyagi Pre-
fecture during 15 years,” The Tohoku Journal of Experimental
Medicine, vol. 210, no. 3, pp. 199–208, 2006.
[3] T. Aizawa, T. Sato, H. Sasaki, T. Kusakabe, N. Morozumi, and
S. Kokubun, “Thoracic myelopathy caused by ossiﬁcation of
theligamentumﬂavum:clinicalfeaturesandsurgicalresultsin
the Japanese population,” Journal of Neurosurgery: Spine, vol.
5, pp. 514–519, 2006.
[4] T. Aizawa, T. Sato, H. Sasaki, et al., “Results of surgical
treatment for thoracic myelopathy: minimum 2-year follow-
up study in 132 patients,” Journal of Neurosurgery: Spine, vol.
7, no. 1, pp. 13–20, 2007.
[5] T. Sato, S. Kokubun, Y. Tanaka, and Y. Ishii, “Thoracic
myelopathy in the Japanese: epidemiological and clinical
observations on the cases in Miyagi Prefecture,” The Tohoku
Journal of Experimental Medicine, vol. 184, no. 1, pp. 1–11,
1998.
[6] Y. Tanaka, S. Kukubun, T. Sato, and Y. Ishii, “Changes on
spine and spinal cord lesions in frequencies of their surgeries;
an observation based on the registered cases for 14 years,”
Orthopaedic Surgery and Traumatology, vol. 46, pp. 391–398,
2003 (Japanese).
[7] S. Goto, Y. Ishii, S. Yamazaki, K. Seno, S. Ogawa, and S.
Kokubun, “Cervical myelopathy associated with degenerative
scoliosis,” Orthopaedic Surgery and Traumatology, vol. 43, no.
2, pp. 171–175, 2000 (Japanese).
[8] J. Sato, S. Kokubun, T. Sato, Y. Tanaka, Y. Ishii, and H. Ozawa,
“Cervical myelopathy due to degenerative spondylolisthesis,”
Orthopaedic Surgery and Traumatology, vol. 39, pp. 1153–
1158, 1996 (Japanese).
[9] K. Hirabayashi, K. Satomi, and K. Wakano, “Level diagnostic
neurology of cervical spondylotic myelopathy-retrospective
observationincasestreatedbyanteriorspinalfusionatasingle
level,” Clinical Orthopaedic Surgery, vol. 19, pp. 409–415, 1984
(Japanese).
[10] K.-H. Mak, K.-L. Mak, and E. Gwi-Mak, “Ossiﬁcation of
the ligamentum ﬂavum in the cervicothoracic junction: case
report on ossiﬁcation found on both sides of the lamina,”
Spine, vol. 27, no. 1, pp. E11–E14, 2002.
[11] A. S. Boulos and T. J. Lovely, “Degenerative cervical spondy-
lolisthesis: diagnosis and management in ﬁve cases,” Journal of
Spinal Disorders, vol. 9, no. 3, pp. 241–245, 1996.
[12] C. Woiciechowsky, U.-W. Thomale, and S.-N. Kroppenst-
edt, “Degenerative spondylolisthesis of the cervical spine—
symptoms and surgical strategies depending on disease
progress,” European Spine Journal, vol. 13, no. 8, pp. 680–684,
2004.
[13] E. C. Benzel, “Cervical spondylotic myelopathy: posterior
surgical approaches,” in Principles of Spinal Surgery,A .H .
Menezes and V. K. H. Sonntag, Eds., pp. 571–580, McGraw-
Hill, New York, NY, USA, 1996.
[14] J. A. Epstein, B. S. Epstein, L. S. Lavine, R. Carras, and A. D.
Rosenthal, “Cervical myeloradiculopathy caused by arthrotic
hypertrophy of the posterior facets and laminae,” Journal of
Neurosurgery, vol. 49, no. 3, pp. 387–392, 1978.
[ 1 5 ]S .B e n i t a h ,C .R a f t o p o u l o s ,D .B a l ´ eriaux, M. Levivier, and S.
Dedeire, “Upper cervical spinal cord compression due to bony
stenosis of the spinal canal,” Neuroradiology, vol. 36, no. 3, pp.
231–233, 1994.
[16] “Japanese Orthopaedic Association scoring system for cervical
myelopathy,” Journal of the Japanese Orthopaedic Association,
vol. 68, pp. 490–503, 1994.
[17] W. A. Rogers, “Treatment of fracture-dislocation of the
cervical spine,” The Journal of Bone & Joint Surgery, vol. 24,
pp. 245–258, 1942.Case Reports in Medicine 5
[18] A. A. White and M. M. Panjabi, “Kinematics of the spine,” in
Clinical Biomechanics of the Spine, pp. 85–126, J. B. Lippincott,
Philadelphia, Pa, USA, 2nd edition, 1990.
[19] S. Yamazaki, S. Kokubun, Y. Ishii, and Y. Tanaka, “Courses of
cervical disc herniation causing myelopathy or radiculopathy,”
Spine, vol. 28, no. 11, pp. 1171–1175, 2003.
[20] N. H. Post, P. R. Cooper, A. K. Frempong-Boadu, and
M. E. Costa, “Unique features of herniated discs at the
cervicothoracic junction: clinical presentation, imaging, oper-
ative management, and outcome after anterior decompressive
operationin10patients,”Neurosurgery,vol.58,no.3,pp.497–
501, 2006.
[21] S. Kokubun, “Cervical spondylotic myelopathy at C6-7 disc
level: its neurology and spinal factors,” Clinical Orthopaedic
Surgery, vol. 28, pp. 881–885, 1993 (Japanese).
[22] R. D. Hall, “Clay shoveler’s fracture,” The Journal of Bone &
Joint Surgery, vol. 12, pp. 63–75, 1940.
[23] A. A. White III and M. M. Panjabi, “Biomechanical consid-
erations in the surgical management of cervical spondylotic
myelopathy,” Spine, vol. 13, no. 7, pp. 856–860, 1988.
[24] P. J. Papagelopoulos, H. A. Peterson, M. J. Ebersold, P. R.
Emmanuel, S. N. Choudhury, and L. M. Quast, “Spinal col-
umn deformity and instability after lumbar or thoracolumbar
laminectomy for intraspinal tumors in children and young
adults,” Spine, vol. 22, no. 4, pp. 442–451, 1997.